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(54) Main helicopter drive 

(57) Main helicopter drive (1) for 
transmitting drive to the 
countershat (4) even when the main 
shaft (3) connected to the rotor is 
idle, and on which a sleeve (10), 
turned by a drive shaft (2) and 
connected by gears (1 6, 1 7) to the 
countershaft, supports in rotary and 
axially-sliding manner, an inner 
tubular body (25) angularly integral 
with the main shaft (3); an actuator 
(40) being connected to the said 
tubular body (25) for moving it 
between a normal position, in 
which the said tubular body (25) is 
connected to the said sleeve (10) 
by a freewheel (32) on the latter, 
and a position in which the said 
freewheel (32) engages the outer 
casing (34) of a bearing (33) fitted 
on to the said tubular body (25). 
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SPECIFICATION 
Main helicopter drive 

5 The present invention relates to a main heli- 
copter drive. Helicopter drives are known to 
present an input connected to the drive shaft 
and an output connected to the main shaft 
powering the rotor. Drives of the aforemen- 

1 o tioned type generally present at least one 
more output connected to a duty or counter- 
shaft the function of which is to power the 
utilities and control systems on the helicopter, 
such as the hydraulic and electric systems. 

1 5 One of the problems posed by drives of the 
aforementioned type is how to keep the coun- 
tershaft running with the engine on and the 
rotor off. On known types of drives, this 
problem is generally solved using two coaxial 

20 tubular bodies, the first of whch is fitted 
inside the second and angularly integral with 
the main shaft. The said second tubular body 
is designed to transmit the drive torque to the 
countershaft, on one side, by means of a gear 

25 train, and to the inner tubular body, on the 
other, by means of a freewheel designed to 
enable autorotation of the rotor and compris- 
ing internal locking members which may be 
controlled in such a manner as to impair 

30 operation, i.e. transmission of the drive torque 
to the main shaft. 

In addition to involving relatively compli- 
cated, highcost design, freewheels of the afor- 
ementioned type afford little reliability and 

35 constitute a critical part of the drive as a 
whole. 

The aim of the present invention is to 
provide a helicopter drive designed to enable 
the countershaft to be powered even with the 
40 rotor off and the engine running, using an 
absolutely normal type of freewheel and in- 
volving no control of the said locking mem- 
bers. 

With this aim in view, the present invention 

45 relates to a main helicopter drive comprising a 
tubular drive body and a tubular driven body 
supported in rotary manner round their own 
axes, actuating means connected angularly to 
the said tubular drive body, a freewheel fitted 

50 on to the said tubular drive body and con- 
nected to the said tubular driven body, and a 
main shaft and countershaft connected angu- 
larly one to the first and the other to the 
second of the said two tubular bodies, charac- 

55 terised by the fact that the said tubular driven 
body is fitted with a bearing adjacent to the 
said freewheel; the said tubular driven body 
having a cylindrical surface constituting a 
locking surface for the said freewheel and 

60 being connected in axially-sliding manner to 
the same; and actuating means being pro- 
vided for enabling mutual axial displacement 
of the said tubular bodies between a first 
position, in which the said freewheel coop- 

65 erates with the said locking surface, and a 



second position in which the said freewheel 
cooperates with the said bearing. A non-limit- 
ing arrangement of the present invention will 
now be described with reference to the at- 

70 tached drawing showing a section with parts 
removed for clarity. 

Number 1 on the attached drawing indi- 
cates a main helicopter drive having an input 
drive shaft 2 and a number of outputs the first 

75 of which, 3, consists of a main rotor shaft, 
and the second of which, 4, consists of a 
countershaft for powering the utilities and 
controls on the helicopter. 

Drive 1 is housed in a casing 5 having an 

80 outer seat 6 for bearings 7 supporting the end 
of drive shaft 2 fitted integral with input gear 
8. 

Through a side opening on casing 5, gear 8 
engages a gear 9 extending from the mid part 

85 of a centre, cylindrical, tubular drive body or 
sleeve 10 coaxial with main shaft 3. Sleeve 
1 0 is supported in rotary manner inside cas- 
ing 5 by two supports arranged on opposite 
sides of gear 9, the first consisting of roller 

90 bearing 1 1 located between one end of sleeve 
10 and casing 5, and the second consisting of 
a pair of ball bearings 1 2 located between 
sleeve 10 and an annular support 1 3 con- 
nected integral with casing 5 by screws 1 4. 

95 One end of sleeve 10 projecting beyond 
annular support 1 3 in the direction of main 
shaft 3 is fitted, by means of splined coupling 
1 5, with a gear 1 6 having its axis parallel 
with that of main shaft 3. Gear 16 meshes 

100 with gear 1 7 extending from the end of sleeve 
18 mounted in rotary manner inside bush 19 
by means of roller bearing 20 and ball bear- 
ing 21. Bush 19 is fitted firmly inside a hole 
22 formed in wall 23 integral with casing 5. 

105 One end of countershaft 4, extending parallel 
with main shaft 3, is fitted inside sleeve 1 8 
by means of splined coupling 24. Sleeve 10 
is fitted inside with a tubular driven body 25 
coaxial with drive sleeve 10 and having an 

1 1 0 intermediate, inner cross wall 26. Tubular 
body 25 is defined externally by two coaxial, 
cylindrical surfaces, 27 and 28, having differ- 
ent diameters and blended by an annular 
shoulder 29. The smaller-diameter surface 27 

1 1 5 forms the inner race for the rollers of a first 
bearing 30 between body 25 and sleeve 10, 
whereas surface 28 forms both the inner race 
for the rollers of a second bearing 31 and the 
locking surface of an inner freewheel 32 fitted 

120 on to sleeve 10. Both freewheel 32 and 

bearing 31 are located between body 25 and 
sleeve 10. 

Consequently, body 25 is connected coaxi- 
ally and in both rotary and axially-sliding 

1 25 manner to sleeve 1 0 to which it may be 
connected angularly by means of freewheel 
32. Surface 27 also forms the inner race for 
the rollers of bearing 33. the outer ring of 
which is defined by an annular casing 34 

130 fitted against shoulder 29 by means of retain- 
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lag ring 35 and having an outside diameter 
smaller than the inside diameter of ring 36 
housing freewheel 32 axially. 
Intermediate wall 26 presents a coaxial 
5 through hole 27 inside which is fitted, in 
rotary and axiall-fixed manner by means of 
bearing 38, the end of output shaft 39 on 
actuating unit 40, the latter being supported, 
by cap 41 on casing 5, coaxial with main 

10 shaft 3 and being designed to move body 25 
coaxially between the normal operating posi- 
tion shown by the continuous line and the 
release position shown by the dotted line. 
The end of body 25 opposite the end facing 

1 5 cap 41 accommodates a first segment 42 of 
main shaft 3. One end of segment 42 is 
secured to body 25 axially by two retaining 
ring 43 and angularly by splined coupling 44. 
At the other end, segment 42 is connected 

20 in sliding manner to a second axially-fixed 
segment 45 of shaft 3 by means of a teles- 
copic splined coupling 46. 

During flight, shaft 39 is in the withdrawn 
position shown on the attached drawing. Con- 

25 sequently, the torque transmitted from shaft 2 
to sleeve 1 0 by gears 8 and 9 is transmitted 
to tubular body 25 and, therefore, to main 
shaft 3 by freewheel 32 and to sleeve 18 
and, consequently, countershaft 4 by gears 

30 16 and 17. 

When, on the other hand, the engine is 
running with the helicopter on the ground and 
the rotor is required to remain idle, e.g. for 
heating on the ground, the actuator is oper- 

35 ated so as to move body 25 into the position 
shown by the dotted line on the attached 
drawing. Such displacement of body 25 
causes casing 34 to penetrate inside 
freewheel 32 through ring 36, thus prevent- 

40 ing the drive torque from being transmitted by 
freewheel 32 and body 25. In like manner, 
sleeve 1 0 and, consequently, countershaft 4 
may be kept turning while at the same time 
preventing rotation of main shaft 3, and with 

45 no need for replacing perfectly normal 

freewheel 32 with other highly complex, high- 
cost freewheels offering very little reliability. 

CLAIMS 

50 1 . Main helicopter drive comprising a tu- 
bular drive body and a tubular driven body 
supported in rotary manner round their own 
axes, actuating means connected angularly to 
the said tubular drive body, a freewheel fitted 

55 on to the said tubular drive body and con- 
nected to the said tubular driven body, and a 
main shaft and countershaft connected angu- 
larly one to the first and the other to the 
second of the said two tubular bodies, charac- 

60 terised by the fact that the said tubular driven 
body is fitted with a bearing adjacent to the 
said freewheel; the said tubular driven body 
having a cylindrical surface constituting a 
locking surface for the said freewheel and 

65 being connected in axially-sliding manner to 



the same; and actuating means being pro- 
vided for enabling mutual axial displacement 
of the said tubular bodies between a first 
position, in which the said freewheel coop- 
70 erates with the said locking surface, and a 
second position in which the said freewheel 
cooperates with the said bearing. 

2. Drive according to Claim 1 , character- 
ised by the fact that the said two tubular 

75 bodies are coaxial and arranged one inside the 
other. 

3. Drive according to Claim 2, character- 
ised by the fact that the said freewheel is 
internal; the said tubular drive body being 

80 arranged outside the said tubular driven body 
and being connected angularly to the said 
main shaft and the said actuating means. 

4. Drive according to any one of the fore- 
going Claims, characterised by the fact that 

85 the said actuating means are connected to the 
said tubular driven body; the latter being 
connected angularly to the said main shaft. 

5. Drive according to Claim 4, character- 
ised by the fact that the said tubular driven 

90 body is coaxial with the said main shaft; the 
latter comprising at least two segments the 
first of which is integral with the said tubular 
driven body and the second of which is con- 
nected angularly to the first in telescopic 

95 manner. 

6. Main helicopter drive constructed and 
arranged for use and operation substantially 
as described herein with reference to the 
accompanying drawing. 
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